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Coding and Crypto Lab.




otCtOIE & (Hadamard Matrix)

s (+1,-1) BIOZ2 0|20({X nx n B 84 HI} (1S AlS Q=S
O§, 342 HE 5ICHOFS 81240|2+ D BHCH.

HH"=nl (Orthogonality of any two different row pair)
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otCtOtE-2 & A4 (Hadamard-
preserving operation)

m 2ol MAQ AU 12 SEtLt.

m 229 & MAS JAA0U 12 =St

n A =AE MUHXISHC

n S =AE MUHXISHC

pn 2 HAMZSSO0IE-EE HA0I2t] RFE20H, /12 202 OtS
HAl SICIOtE HE =, | HE 0t SXI (Equivalent) 2t £
E(}.
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otCt0IE SXl BAF =2A

Easy Problem: A OICHOIE HE M CHE sXI2 S8 S

=0 &l
DIE =
Hard Problem: =0
AJ| n® StCHOIE
Row Flip: 2"
Column Flip: 27
Row Permutation: »!
Column Permutation: n!
Total: (n!27)?
otCHOI=-2 & HA0| 20 Z2100F &4& CHE A2 OfLI L.
Lower Bound: n!2" > (4 & 3| 01 2 A
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Example of Failure
16x16 Varient Sylvester Hadamard

Random
Transform
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m 82 3. 2= olU0tE-sX HE 0= =2 pat= K=
HH0| =EotH &Metth 0lAd= A gl ‘=4 =20/t
Z2|6tH, = Al Ol E 2 ‘24 HF°0|ct 1 FEUL

= Example: 2= 2x2 0| &l . & Jl 2] olCtOIE-S X & &0l
=\

Class A

(0000) (0101) (0011) (1100) (1010) (0110) (1001) (1111)

C'assBEﬂnujH H

(0001) (0010) (0100) (1000) (1110) (1101) (1011) (0111)
ZAHd
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& 713l (Normalization)

& 7+ 3H(Normalization)

=& Ol g AH Sl A H0| 25 00 &/ == of= G4t
G0 OPE & =otAl &2, o1 20| 10] =Mole & 5= E 0
MAG| OCE HEol= Aoz 0| A2 8ot Aoz H9
Gl :

S ?:Haa;'(Normalized.
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S BIFAS| E4 & ] Ol NS E 2| etlt
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’c‘éal 1: OIEI soadP_I
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22| XA HEZ 4 HEO0ILE et M, Fels
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el 2: FHLE §:”a£ Al F A A0l LY M, L=N(PAP,)= ©!
2t 4= (permutation matrix) P, P_O| & X StLC}.
/AS OIEGHEP PO M2 012 JH EXHE £& UCH
el 3 A2 ZHAUNA P2l H HM SutP. MM Z2EEH, P
O LFH Xl € 1t NO| 7"7‘*5 Ct.
v L=N(P,AP,) > N-I(L)=P. AP, = P-IN-/(L)=AP,

C

m MK AR
P& Xl nl
P ol A IjUXH SOl DbRI==:n
HM AR A AL OFRI == (n127)2 > nln
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21282 =8k

s Back-tracking J|8H2 H&Z: JI& 2 ST !0l HEE
Best Case: n(n-1)
Worst Case: n!
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el 2SS E IJLAl ZAF Z2 102
CPU Time

_____ Problem | Result | CPUTime

20x20 Williamson o} C+Ot

E#AS Ao FILIOIE- 2LF SR B su2t S1LICE 405
BE His Soff Hes S == ofe Au=
N5 HE
0FE sied g0JHC| & 2| =T Yo 2t S B o LT O
== = - o R ERTY

Paley Type | : 30A] 2t

= T b X
60x60 Paley Type /1| H=XZ2 && Paley Type Il : 3AI 2+
32x32 Walsh (Sylvester) =oF AV HID O 1002 MG AQS
@} Kronecker (M- 2 =72 Oty Hoz =X
sequence) o

D
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el eS| & IRl ZAFZ212 (o
60x60 Paley Type 1/11

s GtCHOIE Paley EH2) (R Z) T} I(Q2Z)0| 2| A 8. & 2| A
= o] 20| CH=L0.
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